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We, GIBA Limited, a Swiss Body Corpor- 
ate, of Basle, Switzerland, do hereby declare 
the invention for which we pray that a patent 
may be granted to us, and the method by 
5 which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to a curable resin 
mixture, and to electrical insulators manufac- 
10 tured from the resin mixture. 

It is known to use fillers in castings from 
casting resin; in many cases the properties of 
the casting are significantly changed. Thus, it 
is possible to improve the mechanical proper- 
15 ties and, for example, enhance the Martens 
heat distortion characteristics, and quite gener- 
ally to reduce the cost of the casting resin com- 
position. Other not inconsiderable advantages 
are the diminished ghriidraff* experienced in 
curing the casting resin composition and the 
less pronounced exothermic reaction. However, 
most of the known fillers have distinct disad- 
vantages. For example, the abrasive effect 
associated with the inorganic fillers most fre- 
25 quentfy used by industry and the increase in 
the specific gravity of the castings are disad- 
/ vantageous. Above aft, the use of resins ex- 
tended by means of fillers in the electrical in- 
dustry is limited by their unsatisfactory track- 
30 ing resistance and arc resistance, as well as by 
the generally very substantial increase in dissi- 
pation. The use of, for example quartz meal, 
as a filler causes a distinct impairment of the 
good electrical properties of epoxy casting 
35 resins. 

To overcome the above-mentioned disadvan- 
tages it has already been proposed to use, as 
filters for epoxy resins, alumina trihydrate, 
alkaline earth metal carbonates (German 
40 Patent Specification No. 1,189,277) alkaline 
earth metal sulphates (French Patent Specifi- 
[Price4s.6d.] 



cation No. 1,267,518) or alkaline earth metal 
oxalates (German Patent Specification No. 
1,129,694). While the use of these fillers re- 
sults in castings that have satisfactory tracking 45 
resistance and in some cases also satisfactory 
arc resistance, the dissipation loss angle (8) is 
not reduced. On the contrary, this angle is 
greater than with unfilled casting resin com- 
positions or, for an equal dissipation factor, 50 
the arc resistance is insufficient, as is the case 
with ground chalk The fillers based on oxa- 
lates are, moreover, thermally objectionable 
because such axmpounds may decompose at 
relatively low temperatures. Heotrical insula- 55 
tors having a protective coating made from 
material that has a satisfactory tracking resis- 
tance are also known; with such components 
there is however a consMerabJe risk of the 
mechanical or chemical bond between coating 60 
and base being insufficient, which may cause 
an increased risk of efectric breakdowns. Fin- 
ally, in German Patent Specification No. 
1,137,209, there is disclosed a process for the 
manufacture of castings by hot-curing casting 65 
compositions filled with polyethylene or poly- 
propylene. However, the use of polyethylene 
or polypropylene results in castings that do not 
possess satisfactory mechanical properties and 
arc resistance. 70 

It is also known from Patent Specification 
No. 629,111 to use as curing agents for epoxy 
resins (prepared by reacting bisphenol A with 
epichlorohydrin) triazine derivatives, such as 
melamme or cyanuric acid or dicyandiamide 75 
respectively. In this known use, 10 to at most 
35 parts by weight of meiamine and/or cyan- 
uric acid or 2 to at most 20 parts by weight 
of dicyandiamide respectively, per 100 parts 
by weight of epoxy resin are employed, sub- 80 
starrtially all of the triazine derivative or of 
the cUcyancUamide reacting with, the epoxy 
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resin during curing, and none of the unreacted 
coring agent remaining, as filler, in the cured 
product. 

Furthermore, in German Patent Specifica- 

5 tion No. 1,115,921 it has been proposed to 
add to. a faring resin mixture containing a 
triazine epoxy resin, an amine curing agent 
and an aliphatic digiyddyi ether, as a gas 
donor having a flame-inhibiting action, up to 

10 50%, based on die weight of the whole resin, 
of mefeminjPi, 

It has now been found that the addition, to 
polyepoxide resins, as filler, of certain nitro- 
geneous compounds, the tracking resistance of 

15 the cured resins can surprisingly be lowered 
very substantially. 

Accordingly, the present invention provides 
a curable resin mixture comprising either a 
polyepoxide resin containing cycloahphatic 

20 groups but no aromatic groups and a cu ring 
agent tor the epoxy resins, or a pre-conden- 
sate from the resin and a curing agent, and at 
least 40 parts by weight, preferably of over 
50 up to 400 parts by weight, for every 100 

25 parts by weight of the resin, of a rutrogeneous 
compound which is a t" q ™^ compound , ureaj 
or a substituted or unsubstxruted guanidine or 
guanidine derivative, or a salt thereof, the 
nitrogenous compound having a molecular 

30 weight not exceeding 1000, having a melting 
point over 120°C and not being appreciably 
soluble in the resin component at 120°C. 

Compared with polyethylene and poly- 
propylene, the castings made from the resin 

35 mixtures of this invention display a distinctly 
improved arc resistance and better mechanical 
properties. 

It is another advantage of the curable resin 
mixtures of this invention that even a rela- 
.40 lively small addition of the nitrpgeneous com- 
pound to electrically less suitable fillers, such 
as quartz meal, produces a substantial im- 
provement. 

The term "airing" as used in this specifica- 
45 tion indicates the conversion of the above-men- 
tioned resin systems into insoluble and infus- 
ible cross-linked products, in general with 
simultaneous yhnpfng <tr> furnish shaped pro- 
ducts, such as castings, mouldings or Iamin- 
50 ates, or flat structures, such as lacquer films 
or cemented products. 

Triazine compounds suitable for use as 
fillers according to this invention arc, for ex- 
ample, arnmehne, ammelide, mehun, formo- 
55 guananm^ v -acetog^anamjne ; . benzoguanamine, 
monoalkyj - melamines, N - phenyhnelamine, 
THono-, di-, tn-, tetra-, penta- and hexa- 



methylolmelamines, tetrahydrobenzoguan - 
amine, hexahydrobenzoguariamine and espec- 
ially cyanuric acid and mefafmkie. 60 

Apart from guanidine itself there may be 
used as fillers also its salts, for example guan- 
idine carbonate. Good results are obtained 
especially with substituted giianidines and par- 
ticularly with dicyandiamide (= 1 - cyano- 65 
guanidine). 

Suitable resins are compounds with termi- 
nal or winpr 1,2 - epoxide groups. 
Particularly suitable terminal 1,2 - 
epoxide groups are 1,2 - epoxyethyl 70 
or 1,2 - epoxypropyi groups. Preferably, there 
are used 1,2 - epoxypropyi groups linked with 
an oxygen atom, that is to say gryodyl ether 
or glycidyi ester groups. 

Examples of polyepoxides containing only 75 
terminal 1,2 - epoxide groups are those of the 
formulae: 



Compounds with inner epoxide groups con- 
tain at least one 1,2-epoxide group in an alipha- 80 
tic phflin 

i i i i 

-c-c-c- c— 

' V 1 

or on a cydoalipharic ring. 

Particularly good results are obtained by 
using resins that contain at least one inner Ijtr 85 
epoxide group attached to a cydoafiphatic 
ring. As examples there may be mentioned 
epoxidized cyclic dienes such as 1A4,5 - di- 
epoxycyclobexane, dlcycmr^ntadiene diepox- 
ide, Ifmrmpne ^epoxide and vmylcydohexane 90 
diepoxide, also cydoaKphatk epoxy^ ethers, 
epoxy esters and epoxy acetals con taining at 
least one cycloaliphatic 5- or o^membered ring 
to which at least one l,Z-epoxide group is 
attached, such, for example as the compounds 95 
of the following formulae: 
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>ZJ°~U> 
5 e^y°^^^^ 




10 o^Qj^-°-^-°-^-Qp B 

<OOt> 

polymers or teiomers, crmtarmng epoxide 
groups, obtained by polymerization or teio- 

15 merization, respectively, of ethylenically un- 
saturated monoepoxides of the cycloanphatic 
series, such as 3,4 - eposycyclohexane - 1,1 - 
dtmefhanol arcroteiiracetal, 3,4 - epoxytetra- 
hydro * dicyclopentadienyl - 8 - aHyl ether or 

20 3 - vinyl - 2,4 ~ ctoospiro - (5 5) - §40 - 



epoxy - undecane, in tie presence of a free 
radical forming polymerization catalyst, such 
as an organic peroxide, and in tins given case, 
of telogens, such as ketones, can be used. 

Mixtures of two or (more of the resins iisted 25 
above can be employed, if desired. 

For curing the resin, there may be used m 
principle any known type of c uring agent, for 
example aliphatic, and aromatic prim ary and 
secondary and tertiary amines, for instance 30 
para - phenylenediamine, bis(para - amino - 
pheny Qrn ethane, emylenediarnine, N,N - cH- 
ethylemylenedlamine, diethylenetriamine, 
tetra(hydnjxyethyl)die^ tri- 
ejhylenetetramine, N,N - <mnethyipropyIene- 35 
diamine; Manruch's bases such as tris(di- 
dimethylarnmomemyl)phenol; poryamides, for 
example those from aliphatic poryamines q™* 
dimenzed or trimerized unsaturated fatty 
acids; polyhydric phenols, for example resorc- 40- 
inol, (bis(4 - hydroxyphenyii)d%ie^ 
phenol - formaldehyde resins, reaction pro- 
ducts of aluminium alcoholates or phenolates 
with compounds of tautomeric reaction of the 
acetoacetic add ester type, Friedel - Crafts 45 
catalysts, for example AIQ3, SbG^ SnQ^, 
ZnQa^BFa and their complexes with organic 
conmounds, for exanrple BF 3 -amine com- 
plexes, metal .fluoroborates such as zinc fluoro- 
borate; phosphoric acid; boroxihes such as tri- 50 
methoxyboroxine. 

Preferred curing agents are porybasic carb- 
oxylic adds and their anhydrides, for example 
phthahc anhydride, tetrahydrophthalic anhy- 
dride, hexahydrophthalic anhydride, methyl- 55 
hexahydrophthalic anhydride, endomethylene- 
tctrahydrophthalic anhydride, methyl - endo- 
methylene - tetrahydrophthalic anhydride (= 
methyl nadic anhydrideV hexachloro - endo- 
merhylene - tetrahydropMialic anhydride, sue- 
cmic anhydride, adipic anhydride, mafeic an- 
hydride, alfylsuccmic anhydride, dodecenyl- 
succinic anbyride; 7 - alrylmcycl^ 
5-ene>-Z3 -dicarboxylic anhydride, pyromefiMc 
dianhydride or mixtures of such anhydrides. 55 

If desired, there may be additionally used 
an accelerator, such as a tertiary amine or a 
salt or quaternary ammonium compound there- 
of, for example tris(dimethyianm^ 
phenol, benzyktimethyhmine or benzyl di- 70 
methyl ammonium pheoolare, tin(II)salts of 
carboxyfic acids such as tm(13)octoate or 
alkali metal alcoholates, for example sodium 
hexylate. 

Tns t ead of such polyepoxide resm+curmg 75 
agent systems there may also be used still 
soluble and fusible, so-called B- stages obtained 
by preMxmdensing the resin with a suitable 
curing agent, for example a dicarboxylic an- 
hydride, such as phthalic anhydride. 80 

The curable resin mixtures may further con- 
tain suitable plastidzers such as ctflnrtylphthal- 
ate, dioctyiphthalate or trkxesylphospfiate, 
inert diluents or so-called active diluents, 
especially aliphatic or cycloaliphatic mono- 85 
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epoxides, for example butyigfyride, cresyigiy- 
ckie, vmylcydohexene monoxide, 3,4 - epoxy- 
tetrahydiodicj^openiadienol - 8, 3,4 - epoxy- 
hexahydrobeaiialglycerol or 3,4 - epoxycyclo- 

5 hexane - 1,1 - dimetbanol - acroieinaceraL 

It is, of course, also possible to incorporate 
with the curable resin systems to be used 
according to this invention further conven- 
tional additives such as mould hzbilcants, anti- 

10 qg pjng Agents^ flame^inhibitors, dyestutTs or 
pigments. 

When a part of the resin is replaced by an- 
other epoxy resin, the amount of nitrogenous 
filler to be added as directed above is calcu- 

15 lated from the total weight of the epoxy resin 
components. 

Apart from containing the above nitrogen- 
ous compound based on aminoplasts the cur- 
able resin mixtures of this invention may con- 

20 tain other known fillers and/or reinforcing 
agents, for example glass fibres, mica, quartz 
meal, cellulose, kaolin, ground oMomite, col- 
loidal silica having a large specific surface 
[AEROSIL ("AerosE" is a Registered Trade 

25 Mark)] or metal powders such as aluminium 
powder. 

The resin mixtures according to this inven- 
tion are mainly used hi die casting resin field. 
The resulting castings may be used in a wide 

30 variety of structural elements, especially in the 
electrical industry, particularly for instance as 
high-voltage insulation- supports, pinrtype and 
suspension insulators (also on overhead lines), 
and for inf mfr*"^ components in electrical 

35 switchgear such as load shedding switches and 
quenching chambers, also for grummets and 
in the construction of voltage and? current 
transformers. The curable resin mixtures are, 
however, also very, suitable for use in other 

40 fields, for instance °r WiWmfr rpan^ bond- 
ing agents, n"Kw* Tdfng compositions, sinter pow- 
ders, coating compositions, sealing ccmrjounds, 
putties, imrggmating and dipping resins. 



The invention is illustrated by the, follow- . 
ing tramples, in which, unless otherwise 45 
indicated, parts and percentages in 
the following Examples are by weight The 
relationship between part by volume and part 
by weight is the same as that between the 
millilkre and the gram. 50 
Example 1 

12 Farts of a sodium akoholate solution 
obtained by dissolving 0.82 part of sodium 
metal at 120°C in 100 parts of 2,4 - dihy- 
droxy - 3 - hydroxymethylpentane, were dis- 55 
solved, for tests 1 to 7, in 100 parts of the 
cycloaliphatic poiyepoxy resin (epoxy resin A) 
of the formula 




which contains 63 epoxide equivalents per kg. 60 
The mixtures were healed to 80°C and 95 
parts of the curing agent, hexahydrophthalic 
anhydride, were fused in. Test specimen 1 
contained no filler, whereas specimens 2 to 7 
contained the amounts of fillers as shown in 65 
the following Table. "Quartzmehf K8" is the ^ 
trade name of a commercial silica. To deter- 
mine the properties fisted in this Table the 
specimens were poured at 80°C into alumin- 
ium moulds (40x lOx 140tmm; 130x 130x 70 * 
2mm; 130 x 130 x 4mm), gelled for 4 hours at 
80°C and then cured for 12 hours at 120°C 
The more favourable behaviour of the cured 
specimens 4 to 7 of this invention compared 
with the cured specimens containing known in- 75 
organic fillers (specimens 2 and 3) is readily 
seen, since the dissipation of the cured speci- 
mens of this invention was much lower even 
at elevated temperatures. . 
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Specimen 


1 


2 


3 


4 


5 


^) 


7 


Epoxy resin A 


100 


100 


100 


100 


100 


100 


100 


hexahydrophmalic anhydride 


95 


95 


95 


95 


95 


95 


95 


sodium alcoholate solution 


12 


12 


12 


12 


12 


12 


12 


Quartzmehl K8 




420 












alumina hydrate 






350 










melamine 








150 








fonnoguanarnirte 










120 






^^acetoguanarnine 










< 






cyanuric add 














140 


dissipation factor (tan 8) 
VDE 0303 (50 c,p.s.) in % 

at 0H°C 


0.5 


3.8 


3.0 




u.z 


A *2. 
U.J 


A O. 

0.3 


atl00°C 


0.5 


6.8 >10 


0.3 


0.3 


0.8 


0.3 


atl50°C. 


0.8 >10 


>10 


0.8 


0.8 


2,3 


0.3 


arc resistance DIN 53484 
(stage) 


L4 


L4 


L4 


L4 


L4 


L4 


L4 


heat distortion point accdg. 
to Martens DIN 53458, hi 
°C 


182 


180 


162 


154 


153 


147 


170 



Example 2 cyanotic acid, r espectively were added as filler . 

45 Parts of the curing agent phmalic an- Curing was again performed in ahnrimiu m 10 

hydride were fused at 120°C into 100 parts moulds for 4 hours at 120°C and then for 14 

5 of the epoxy resin A described in Example 1. hours at 140°C. The test values shown in the 

In addition, in tests 2 to 4 290 following Table dearly prove the superiority 

parts of "Quartzmehl K8", 290 parts of of the cured specimen 4, according to this in- 

alumina hydrate, respectively 180 parts of vexrtion. 15 
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1 


2 


3 


4 


Epoxy resin A 


100 


100 


100 


100 


ii_l_it L jif ■ j-i nnWrr/lfH/lA 

pnTTlHllC Blliiyuxiuc 




45 


45 


45 


QnartTraehl K8 




290 






flhnniofl trihydrate 










cyanunc acid 








ion 


Martens heat distortion point 
(°C) 


152 


173 


178 


206 


rfi<tsmarian fhrtnr (tan 8) VDB 

0303(50c.p.s.)in% 

at20°C 


1.1 


2.8 


2.8 


0.3 


atlOO°C 


1.5 


5.4 


>10 


0.4 


atl50°G 


1.5 


4.7 




0.5 


arc resistance DIN 53484 
(stage) 


LI 


LI 


L4 


L4 



Example 3 of the cydoaliphatic poryepoxy resin (epoxy 5 

52 Ruts of phthalic anhydride as curing resin B) of the formula 
agent were fused at 120°C into 100 parts each 



c-o- 



Ob 



I l> 



amrainmg 7.1 epoxide equivalenls per kg, and Compared with the cured specimens contain- 
then the ?mmTm of filler shown in the follow- ing known fillers the cured specimens 4 and 5 15 
10 ing Table were admixed. Hie specimens were according to this mvention, displayed, in addi- 
poured into aluminium moulds at 120°C as tion to a better Martens heat distortion char- 
described in Example 1 and cured for 4 hours acteristic, a more satisfactory are resistance 
at 120°C and then for 14 hours at 140°C and at the same time much lower dissipation. 
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Specimen 


1 


2 


3 


4 


5 


Epoxy resin B 


100 


100 


100 


100 


100 


phthalic anhydride 


52 


52 


52 


52 


52 


Quartzmehl KB 




350 








alumina trihydrate 






350 


250 




cyanotic acid 










125 


Martens heat distortion point 
(°C) 


76 


134 


152 


178 


190 


dissipation factor (tan 8) VDE 
0303, (50 c.p js.) in % 
at20°C 


1.9 


4.1 


2.2 


0.3 


0.4 


atlOO'C. 


1.9 


6.5 


>10 


0.5 


0.5 


atl50°C 


1.6 


6.5 




0.5 


0.5 


arc resistance 
DIN 53484 (stage) 


LI 


LI 


14 


L4 


L4 



Example 4 specimens were poured into aluminium moulds 

In tests 1 to 5, 12 parts of die sodium alco- and cured for 4 hours at 80°C and then tor 

holate solution described in Example 1, 100 12 hours at 120°G Compared with the cured 

5 parts of epoxy resin. B and 105 parts of the specimens 2 and 3, which contained known 15 

curing agent hexahydrophthalic anhydride inorganic fillers,, the cured specimens 4 and 5, 

were mdted together at 80°C. In tests 2 to 5, according to this invention displayed much 

additionally and respectively 400 parts of lower dissipation and have moreover, in con- 

"Quartzmehl K8", 400 parts of alumina tri- trast to specimen 2> filled with quartz meal, 

10 hydrate and 300 parts of benzognanamine and the highest stage 4 of arc resistance. 20 
300 parts of me&mme were stirred in. The 



Specimen 


1 


2 


3 


4 


5 


Epoxy resin B 


100 


100 


100 


100 


100 


hexahyc^ophtfaalic anhydride 


105 


105 


105 


105 


105 


sodium alcoholate solution 


12 


12 


12 


12 


12 


QtinTtyiTipihl K8 




400 








alumina hydtatc 






400 


300 














300 


dissipation factor (tan 8) 
VDE 0303 (50 &p.s.) in % 
at20°C. 


0.4 


2.0 


3.2 


0.4 


0.4 


atl00°G 


0.4 


2.6 


13.5 


1.5 


0.4 


arc resistance DIN 53484 
(stage) 


L4 


LI 


L4 


L4 


L4 
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Example 5 
In 100 parts of a polygiyridyi ester resin 
liquid at roam temperature (viscosity 600 cen- 
tipoises at 25 °C; containing 6.3 epoxide equi- 

5 vafcnts per kg; obtained by reacting epichioro- 
hydrin with hexahydrophtbalic acid in the pre- 
sence of a quaternary ammonium salt, followed 
by dehydrobalogenatiQn by means of sodium 
hydroxide solution) there were incorporated, at 

10 12Q°C, 77 parts of the curing agent phtbalic 
anhydride and then there were added in test 
1 300 parts, of "Quartzmehl K8" and, in test 
2, 150 parts of cyanotic acid. The casting 
resin mixtures thus obtained were then poured 

15 into the aluminium moulds described above 
and cured for 4 hours at 120°C and then for 
24hoursat 140°C 

Both specimens possess good mechanical 
properties and the specimen 2, according to 

20 this invention, displayed in addition a much 
lower specific gravity and substantially lower 
dissipation at room temperature {tan 3 at 20° 
C according to VDE 0303: 0.2% compared 
with 2.0%). 

25 Example 6 

When in the process described in Example 
5, the hexairydropbmalic acid was replaced by 
tetrahydrophthaiic aci d , a polygiycidyi ester 
resin having a viscosity of 550 cenripoises at 

30 25°C and (vmmmg 6AZ epoxide equivalents 
per kg was obtained. 

The test specimens were prepared as de- 
scribed in Example 5, with the use of 81 in- 
stead of 77 parts of the curing agent phthaltc 

35 anhydride for every 100 parts of the polygly- 
cidyl ester resin. Again, the specimen of mis 
invention, which contains, as filler, cyanuric 
acid, displayed at roam temperature a con- 
siderably improved dissipation factor tan £ 

40 (02 against 13%). 

WHAT WE CLAIM IS: — 
1. A curable resin mix tine comprising either 
a polyepoxide resin containing cydoahphatic 
groups but no aromatic rings and a curing 

45 agent for the epoxy resin, or a precondensate 
from the resin and a curing agent, and at least 
40 parts by weight for every 100 parts by 
weight of epoxy resin of a nitrogen phis com- 
pound which is a triazine compound, urea, or 

50 a substituted or imsubstkuted guanidine or a 
salt Thereof, the nitrogenous compound hav- 
ing a molecular weight not exceeding 1000, 
melting above 120°C and not being appreci- 
ably soluble in the resin component at 120°C 

55 2. A resin mixture arxording to claim 1, 
wherein 50 up to 400 parts by weight of the 
nitrogeneous compound is present. 



3. A resin mixture according to claim 1 or 
2, wherein the nitrogeneous compound is mel- 
amine. 60 

4. A resin mixture according to daim 1 or 
2, wherein the nitrogeneous compound is cyan- 
uric add. 

5. A resin mixture according to daim 1 or 

2, wherein the nitrogeneous compound is di- 65 
cyandiasnide. 

6. A resin mixture according to any one of 
the preceding claims, wherein the resin con- 
tains at least one 1,2-epoxide group attached 

to the cydoalipbatic ring. 70 

7. A resin mixture according to any one of 
claims 1 to 5 wherein the resin contains at 
least one glyckiyi ether group. 

8. A resin mixture according to claim 7 
wherein the resin is the digjyddyi ether of 75 
tetra- or hexa-hydrophthalic acid. 

9. A resin mixture according to any one of 
the preceding claims wherein a part of the 
resin is replaced by another epoxy resin. 

10. A resin mixture according to claim 1 80 
substantially as described in any one of Ex- 
amples 1 to 4. 

11. A resin mixture according to claim 1 
substantially as described in any one of Ex- 
amples 5 or 6. 85 

12. Electrical insulators manufactured from 
a resin mixture according to any one of claims 
ItolO. 

13. Electrical insulators manufactured from 

a resin mixture according to claim 11. 90 

14. Insulators according to claim 12, which 
are electrical overhead Hues insulators. 

15. Insulators according to claim 13 which 
are dectrical overhead lines insulators, 

16. Insulators according to daim 12, which 95 
are insulating components of electrical switch- 



17. Insulators according to claim 13, which 
are insulating components of electrical switch- 
gear. 100 

18. TnsiTlatmgr components according to 
claim 16 which are components of load shed- 
ding switches or quenching chambers. 

19. Tnsnhiiring components according to 
claim 17 which are components of load shed- 105 
ding switches or quenching chambers. 

20. Insulators according to claim 12 sub- 
stantially as described herein. 

21. Insulators according to claim 13 sub- 
stantially as described herein. 110 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, Gray's Inn, London, W.G1. 
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